If a spherically symmetrical distribution of matter is in hydrostatic equilibrium and if, further, radiative equilibrium obtains, then the radiative temperature gradient is determined by [ L(r) the amount of radiant energy crossing a spherical surface of radius r, and M(r) is the mass interior to r. Finally P--kpT + -aT4
,AH 3 where k, a, 1u and H are respectively the Boltzmann constant, the StefanBoltzmann (radiation) constant, the molecular weight and the mass of the proton.
To examine the stability of the radiative gradient we suppose that an element of mass bm originally at temperature T, density p and pressure P suffers a sudden increase of temperature of amount ST > 0. Then this element would exert a pressure of a definite amount SP > 0 on its surroundings thus expanding and becoming less dense than its immediate neighborhood. The element Sm would then experience a force tending to displace it into regions of lower density. During such a movement the element would continue to expand, the temperature altering meantime.
We shall now make the following assumptions: (1) at each instant of time the element Am expands (or contracts) to such an extent that the pressure exerted on the element by the surrounding material is the same as the element exerts on the surrounding material; (2) that the process of expansion (or contraction) takes place adiabatically; (3) that the viscous forces restricting the movement of the element Am can be neglected. We shall first examine the consequences of these assumptions and later subject them to a closer scrutiny.
By our second assumption, since the expansion of Am takes place adiabati- (4) we see that the temperature of 3m as it moves outward alters at a rate different from that of its immediate surroundings, because according to our first assumption P alters in the same way for both 3m and the surroundings.
Let us now suppose that r2 -1 1 K17 r2 4 "(r)
Then it follows that the element 3m after moving outward for a certain distance will find itself at the same temperature, pressure and density as its surroundings at that point and consequently the original disturbance eventually dies out. In the same way, if the element bm originally suffers a decrease of temperature of amount 3T then it would become denser than its immediate surroundings and would consequently sink to regions of higher density. If we make our three assumptions as before, then the adiabatic compression it experiences as it sinks to regions of higher density increases the temperature of bm at a rate greater than does its surroundings. Again it will soon find itself at a point where 3m and its neighborhood at that point have the same pressure, density and temperature. Thus in either case-i.e., either a positive or a negative increment OT of the element 3m-the dis-turbance dies out if (7) 
Equations (12) and (13) (12) in combination with (13).
We have now to examine the fundamental assumptions on which our discussion has so far been carried. The first important point to realize is that if the radiation pressure is important-in other words if f8 and (1 -I ) are of comparable orders of magnitude then the system of "convection" currents set up must be quite "violent." For, as we have seen, the excess currents in the direction of increasing temperature transfer momentum of amount exactly equal to that transferred by radiation in the opposite direction, and hence the resulting pressure due to mass motion must be of the same order as the gas kinetic pressure, and this implies a state of quite active stirring. It is then a priori probable that the inertia of motions is still quite large, in which case the elements of ascending and descending masses would experience considerable viscous friction (contrary to one of our hypotheses that the viscous friction could be neglected) which in turn would communicate to the elements appreciable amounts of heat contradicting our assumption (2) that the expansion (or contraction) of the elements take place adiabatically. Finally our hypothesis (1) that at each instant of time the element bm expands (or contracts) to such an extent that the pressure exerted on the element Am by the surrounding material is the same as the element exerts on the surrounding material, assumes that during the movements of the element of mass the equalization of density in the element due to the diffusion of the surrounding material is negligible, which need not in general be the case.
On the whole, it must be concluded that we cannot at present make any definite predictions about the nature of the "convection currents" that would be set up if the radiation pressure is important and if further the radiative gradient exceeds the adiabatic. It, however, seems probable that in the limit of vanishing radiation pressure the equations (11) (iii)
On the other hand r2 is defined by the relation dP + r2 dT
or according to (ii) [4Pr + P +1r2 (Pr +P) ]T -P dV =0.
(v)
Comparing (iii) and (v) we derive the expression for r2 quoted. A condition equivalent to (9) has been given by H. Siedentopf (A. N., 244, 278 (1932) ). NOTE 3. Bierman, L., Zeits. f. Ap., 5, 128 (1932); A. N., 257, 270 (1935 
